Evidence for the existence of an early common biochemical pathway in the differentiation of F9 cells into visceral or parietal endoderm: modulation by cyclic AMP.
The addition of dibutyryl cyclic AMP (dbcAMP) to aggregate cultures of F9 cells in medium containing retinoic acid (RA) directs the pathway of differentiation into parietal endoderm instead of visceral endoderm. We examined the levels of some of the markers that characterize the two pathways and studied the time of commitment of cells to either direction of differentiation by using immunoprecipitation and enzyme-linked immunosorbent assays (ELISA). For either pathway, the levels and patterns of laminin, type IV collagen, and fibronectin are the same on the first day of differentiation, characterized by slightly decreased levels of laminin and type IV collagen synthesis and an increased level of fibronectin synthesis. These levels reverse on the second day of culture when the pathways diverge markedly. The differentiation pathway, however, can be redirected into the alternate one; parietal endoderm cells become committed after 3 days, whereas visceral endoderm cells are able to change into parietal endoderm cells at any time. Thus, alpha-fetoprotein (AFP)-producing F9 embryoid bodies switched to dbcAMP-containing medium lose the capacity to synthesize AFP and start to express genes characteristic of parietal endoderm. Our results indicate that at least some visceral endoderm cells may redifferentiate into parietal endoderm cells. These phenomena thus mimic features of endoderm differentiation in the mouse embryo.